Introduction: Postoperative nausea and vomiting (PONV) is a well-known entity following surgical procedures and may result in serious complications including aspiration of gastric contents, prolonged recovery period, and impaired surgical wound healing. Laparoscopic surgery is a known risk factor for PONV. Also, the incidence of vomiting after ear nose throat (ENT) surgeries is relatively high.
INTRODUCTION
Postoperative nausea and vomiting (PONV) is defined as any nausea, retching, or vomiting occurring during the first 24 to 48 hours after surgery in patients. The PONV may take place in single or multiple episodes, which may last for minutes, hours, or even days. 1 The PONV is one of the most common causes of patient dissatis faction after anesthesia, with reported incidences of 30% in all postsurgical patients and a relatively high incidence (60-80%) after middle ear surgery. 2 The ear nose throat (ENT) surgeries have a high incidence of postoperative emesis when no prophylaxis is done. 3, 4 Laparoscopic surgery has decreased the morbidity associated with cholecystectomy, but PONV is the commonly observed adverse effect after general anesthesia in these patients, and its incidence ranges between 60 and 72%. The etiology of PONV is multifactorial. Koivuranta et al identified five risk factors, namely female gender, nonsmoking status, history of PONV, history of motion sickness, and duration of surgery >60 minutes. Incidence of PONV increases with every risk factor. 5 Use of opioid analgesics usually causes PONV. Antiemetics are used liberally with the use of opioids. The emetogenic effect of inhalational anesthetics and opioids appears to be dose related. Longer procedures, with concomitantly longer anesthesia times and increased postoperative opioid consumption, are associated with an increased incidence of PONV.
Emetogenic drugs commonly used in anesthesia include nitrous oxide, neostigmine, and opioids. 6 Most of the research on PONV and efficacy of antiemetics has been with general anesthesia, while PONV is a distressing problem in regional anesthesia too; however, use of regional anesthesia is associated with a lower incidence of PONV than general anesthesia in both children and adults. 7 Ondansetron was the fi rst commercially available 5-hydroxytryptamine (5-HT 3 ) receptor antagonist. This class of antiemetics exhibits minimum side effects with good clinical results. It selectively blocks serotonin 5-HT 3 receptors, with little or no effect on dopamine receptor.
Palonosetron is a new 5-HT 3 receptor antagonist that can be distinguished from older 5-HT 3 receptor antagonists (ondansetron, dolasetron, and granisetron) by its unique chemical structure, greater binding affi nity, and considerably longer half-life of 40 hours. 8 , 9 Palonosetron is proven to be effective in early PONV and in delayed PONV. 10 It is also used in cancer chemotherapy-induced nausea and vomiting. Ramosetron is a recent 5-HT 3 receptor antagonist, earlier available only in Southeast Asian countries and now worldwide. It has higher affi nity for the 5-HT 3 receptor than the older 5-HT 3 antagonists and maintains its effects over 2 days; it is, therefore, signifi cantly more effective for delayed PONV. In recent studies, ramosetron is also effective against irritable bowel syndrome-like symptoms.
Metoclopramide is a benzamide derivative extensively used as an antiemetic. It is a prokinetic drug, which promotes gastric emptying prior to anesthesia and reduces PONV. It also acts by increasing the tone of the lower esophageal sphincter.
Thus, considering the availability of a number of drugs belonging to different categories, we chose to carry out a study to fi nd out the most appropriate drug for PONV in patients undergoing surgery (ENT and laparoscopic cholecystectomy) under general anesthesia.
AIMS AND OBJECTIVES
• To evaluate and compare the clinical efficacy of ondansetron, palonosetron, ramosetron, and metoclopramide as antiemetic intraoperatively and for 24 hours after surgery • To evaluate the effect of ondansetron, palonosetron, ramosetron, and metoclopramide on hemodynamic parameters intraoperatively and for 24 hours after surgery • To evaluate requirement of rescue antiemetic • To evaluate any side effect of ondansetron, palonosetron, ramosetron, and metoclopramide
MATERIALS AND METHODS
The present prospective, randomized, double-blind comparative study was conducted at Rohilkhand Medical College & Hospital, Bareilly, India, between November 2014 and April 2016 on 120 adult patients of American Society of Anesthesiologists physical status I and II scheduled for elective laparoscopic cholecystectomy and ENT surgery under general anesthesia. Randomization was done by computer-generated numbers. The study was approved by the institutional ethical committee, and written informed consent was obtained from all the patients. All the patients underwent preanesthetic checkup before enrollment for the present study.
Patients were randomly divided into four groups (M, O, P, and R) of 30 patients each.
Patients were preoxygenated with 100% O 2 for 3 minutes. Then, patients were premedicated with intravenous (IV) ranitidine (50 mg), IV butorphanol (1 mg), IV midazolam (1 mg), and IV glycopyrrolate (0.2 mg) and then administered intravenously with one of the test drugs (ondansetron, palonosetron, ramosetron, or metoclopramide in the dose of 4, 0.075, 0.3, and 10 mg respectively) by a person not involved in the study. Then, the patient was induced with injection propofol 2 mg/kg body weight and endotracheal intubation was facilitated with injection succinylcholine 1.5 mg/kg. Maintenance of anesthesia was done with nitrous oxide (67%) and oxygen (33%) and isofl urane (0.6-0.8%) and injection vecuronium. The patient was monitored during anesthesia using continuous electrocardiogram, heart rate, blood pressure, and pulse oximetry. On completion of surgery, the neuromuscular block was reversed with injection neostigmine 0.04 mg/ kg and injection glycopyrrolate 0.01 mg/kg. Injection diclofenac, 75 mg intramuscularly was given for postoperative analgesia.
Complete response: No nausea/vomiting episode. Partial response: One episode of nausea/vomiting or both.
Treatment failure: Two or more episodes of nausea/ vomiting or the receipt of a rescue antiemetic.
Rescue antiemetic was an antiemetic drug other than the drug given to the patient of a particular group, which was easily available in the hospital.
The side effects of the study drug like headache, dizzi ness, allergic reaction, etc., if any, were assessed and recorded. The duration after which the rescue antiemetic given was also recorded for each group.
RESULTS
The patients in all the four groups were statistically comparable with respect to age, sex distribution, mean weight, and mean height, with p value more than 0.005 ( Table 1 ) .
As seen in Table 2 and Graph 1 , out of 120 patients in the study, a total of 42 patients (35%) were completely relieved of PONV and did not require any rescue antiemetic for fi rst 24 hours postoperatively. Majority of these patients belonged to group P (25 out of 42), with no IJAIMS patients in group M. The maximum number of patients (55%) out of the total patients came out as partial responders, experiencing single episode of PONV in the postoperative period. Rest 10% of patients were categorized as treatment failure, i.e., they required two or more doses of rescue antiemetic postoperatively. None of the patients in group P or R came out as treatment failures, whereas four patients in group O and eight patients in group M were included in treatment failure.
The incidence of nausea and vomiting was noted in each group (Table 3 and Graph 2). The total episodes of nausea in groups O, P, R, and M were 18, 4, 13, and 24 respectively. As evident, the maximum episodes occurred in group M (80%) and minimum in group P (4%). The statistics were not comparable and showed a highly significant p-value of <0.0001.
The number of episodes of vomiting was comparable in all the four groups, with a p-value of 0.312, which is nonsignificant.
Summing up together the total episodes of nausea and vomiting in four groups, we categorized the episodes according to the hours postoperatively at which they occurred (Table 4 and Graph 3). Out of total 120 patients included in study, 78 patients experienced PONV. Maximum patients (46.15%) experienced nausea and vomiting within 0 to 4 hours postoperatively, 29 patients (37.17%) within 5 to 12 hours, and 13 patients (16.67%) beyond 12 hours till 24 hours. Also, the incidence was significantly higher in group M (38%) as compared with other groups. It was minimum in group P (6.4%), proving that patients of this group were most benefited in terms of PONV.
The test drug was given in the beginning of the surgery along with premedication before induction. The time at which first dose of rescue antiemetic given on request of the patient was noted ( Table 5 ) . It gave an indirect measure of the duration of action of the drug. The mean duration at which it was given in group M is just 1.22 ± 1.52 hours, showing least effi cacy of the drug of this group. The mean duration for group P was 21.6 ± 5.37 hours, showing its high effi cacy in preventing PONV. All the four groups in this context showed a high signifi cant variation with a p-value of <0.0001. As evident from Table 6 , the incidence of side effects was more in group O and least in group P.
DISCUSSION
In the present study, the antiemetic study drugs (ondansetron, palonosetron, ramosetron, and metoclopramide) were given to patients along with premedication. The hemodynamic parameters before induction, during surgery, and postoperatively were noted. It was concluded based on statistical analysis that there was no signifi cant difference in the mean values of the measured hemodynamic parameters (heart rate, systolic blood pressure, diastolic blood pressure, and oxygen saturation) in preoperative, intraoperative, or postoperative period in all the four groups.
The present study showed that prophylactic antiemetic medication was well tolerated and provided clinically effective prevention of PONV, but the difference in their clinical effi cacy and duration of action was found to be statistically signifi cant. There were only few episodes of headache and dizziness, which were resolved as time relapsed without any specifi c treatment. No other hemodynamic, respiratory, or systemic effects of any drug were observed on any patient during the study period.
Palonosetron was statistically superior to other three drugs in the study for control of PONV. The overall incidence of nausea and vomiting was signifi cantly higher in metoclopramide group. There were patients who experienced multiple episodes of nausea and vomiting. The study showed highly signifi cant difference in fi rst 0 to 4 hours (p < 0.05), which goes in accordance with shorter duration of action of metoclopramide. This was justifi ed with the study conducted by Naguib et al. 11 Out of 120 patients in the study, a total of 42 patients (35%) were completely relieved of PONV and did not require any rescue antiemetic for fi rst 24 hours postoperatively. About 25 (83%) of total complete responders belonged to the group that received palonosetron and there were no complete responders in the group receiving metoclopramide. Ramosetron group had 10 (33.3%) complete responders, still less than patients in group P. This was in contrary to a study conducted by Swaika et al. 
IJAIMS
The incidence of PONV was recorded in postoperative period for 24 hours. In this study, 30 (38.46%) patients out of 78 patients (partial responders and treatment failure) experienced nausea and vomiting who were given metoclopramide as antiemetic during premedication, and only 5 (6.7%) patients experienced PONV who received palonosetron. A total of 23 (29.48%) patients who received ondansetron experienced PONV. The efficacy of palonosetron has been proved in many studies like that conducted by Elahl and Badea in 2013, in which they concluded that administration of IV 0.075 mg of palonosetron to prevent PONV was very effective. 13 The study showed significantly high efficacy of palonosetron as compared with ramosetron and ondansetron and least with metoclopramide (owing to its short duration of action, i.e., 1-2 hours) in prevention of PONV. High efficacy of palonosetron can be explained by strong binding to the serotonin receptors, making its effect last for a longer duration (72 hours). It is also evident from a comparative study of the efficacy of intravenous ondansetron and palonosetron for prevention of PONV conducted by Shadangi et al, who concluded that palonosetron is significantly more effective against PONV than ondansetron. It has a particularly more pronounced and prolonged effect on postoperative nausea. 14 The adverse effects in all the groups were comparable. The incidence of headache was maximum in group O (26%), followed by group R (16.7%), and same for groups P and M (6.7%). Patients also complained of dizziness in postoperative period. About 20% of these were the ones who received metoclopramide as antiemetic and 16.7% were those who received ondansetron. Elahl and Badea 13 studied 62 patients undergoing middle ear surgery to compare effects of 0.075 mg for PONV as compared with placebo and showed adverse effects, such as headache, dizziness, and myalgia. There was no incidence of any allergic reaction or any other side effect during the study.
CONCLUSION
Many drugs have been used for preemptive antiemesis. Palonosetron is a second-generation 5-HT 3 antagonist with a longer duration of action. Ramosetron is a newer 5-HT 3 antagonist whose efficacy in prevention of PONV is still under study. We compared the above two drugs with ondansetron and metoclopramide, whose effect on PONV has already been well established.
The present study has shown the evidence of clinical effectiveness of palonosetron (0.075 mg) as an antiemetic for prophylaxis of PONV to be more as compared with ramosetron (0.3 mg), ondansetron (4 mg), and metoclopramide (10 mg) given IV for various surgical procedures under general anesthesia. Its effectiveness against PONV provides a new cost-effective agent to the present recital of antiemetic drugs.
The study also concludes that palonosetron may be a better option for prevention of postoperative nausea and vomiting in day care surgery as compared with ramosetron, ondansetron, and metoclopramide owing to its longer duration of action. Also, it serves an exemplar of an antiemetic with fewer side effects.
Hence, we conclude that palonosetron is a better option for PONV in patients for various surgeries under general anesthesia.
